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Pemrograman Lanjut

embuat Ob]eCt Comparable

« Pada kehidupan nyata, object-object sering
dibandingkan, misal :
— Mobil Andi lebih mahal dibandingkan dengan mobil Budi
— Buku A lebih tebal dibandingkan dengan Buku B
— Usia Andi lebih muda dibandingkan dengan usia Intan

« Dalam pemrograman object oriented, sering sekall ada
kebutuhan untuk membandingkan object-object dari
class yang sama, misalkan membandingkan object
untuk mengurutkan data, pencarian data yang diurutkan
berdasarkan umur.

 Pertemuan ini akan membahas bagaimana merancang
object dari class untuk bisa dibandingkan dengan
menggunakan interface java.lang.Comparable and
java.util.Comparator
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“"Mengurutkan Obiject String

o Terdapat array dengan tipe String, untuk mengurutkan data String
pada array gunakan Arrays.sort().

import java.util. irrays:
SEEELUM DISORTING
animal 0 : snake
public class ArravString | animal 1 : kangaroa
) ) ) . , imal 2 : wombat
public static void main(String args[])4 e enme
animal 3 : bird
Jtring animals[] = new 2tringl[6&]:
anlmals [D] = Hsnake ".: SETELAH DISORTING
. animal 0 : bird
animals[1l] = "kangaroo: ]
animal 1 : kangaroo
animals[2] = "wombat™; animal 2 : snake
animals[3] = "hird"™; animal 3 : wombat
BUILD SUCCESSFUL (total time: 0 seconds)

System. cut.println (" \n3IEEELTM DIIORTING™) ;
for (int i = 0; i < 4; i++) |
System. cud.println(Tanimwsl T 4+ 1 4+ T @ T 4+ animals[i]):

Arrays.sertianimals,0,4) :
System. cut.println (" \n3IETELLH DIICORTING™) ;
for (int i = 0; 1 < 4; i++) {
System. cud.println(Tanimwsl T 4+ 1 4+ T @ T 4+ animals[i]):



Pemrograman Lanjut
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“"Mengurutkan Obiject String

 Terdapat data String yang tersimpan dalam ArrayList, untuk
mengurutkan data menggunakan Collections.sort()

import java.util.ArrayList: SERELTM DISORTING
import java.util.Collections: insect 0O mosquito
) . insect 1 butterfly
public cla=s SortList |
public static void main(3tring args[] )4 insect Z dragonfly
IrrayList insects = new LrravList(): insect 2 flvy

ingecta.add i Mmosguito™)

ingsecta.add|"buttertfly™) SETELAH DISORTING
ingecta.add("dragontly™) ;

insect 0O butterfly
insects.add("flv") .
insect 1 dragonfly
System. out.println({™\nSEBELUM DISORTING™) insect Z @ fly
int =ize = insect=s.zizel): insect 3 mosouiito
for (int i = 0} 1 < =ize; i++) |
dystem. cut.printlniinsect " + 1 + " " 4+ [Btring) insects.get(i)):

Collections.sort(insects) ;

System. ocut.println("WnIETELAH DISORTING™) ;
for (int i = 0; 1 < size; i++) |
Fyvstem.out.println("insecc " + 1 + " @ " 4+ [(Btring) insects.get(i)):
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class Person |

I . . .

I“m private 3tring firstllame:

- priwvate String lastlame:

priwvate int age:

public 3tring getFirstHame (] ClaSS Person
return firstMNaume:

pubblic woid setFirstHame (3tring firstName) |
this.firstlame = firstMName:

public String getLastHame ()
returhn lastMName:

public woid setLastHame (String lastHName)
this. lastMNamwe = lastName:

public int getige () |
return age;

pubblic woid setlge (int age)] |
this.age = age:
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“"Mengurutkan object Person

import Java.util.Arravs:
public class TestPerson |

public static wvoid main(3tring args[]) 4 ® Terdapat data'data (ObjECt)

Ferson[] persons = new Person[4]: dari ClaSS Person yang

SRl e S disimpan dalam array

prersons[0] .setFirstlame | 1: f

persons[0] . setLastName | ; Person. Data akan diurutkan

persons[0] .setige (56) ; menggunakan Array.sort().
Apa yang terjadi ?

rersons[1l] = new Personi) :

persons[1] .setFirstNamme | 1

persons[1] .setLastName | 1

persons[1] .sethoge (8]

persons[2Z] = new Personi):
persons[2] .setFirstName | 1:
persons[Z] .setLastName | 1

persons[2] .sethge (16) ;

persons[3] = new Personi):
persons[3] .setFirstName | 1:
persons[3] .setlLastMName | 1
persons[3] .setige (69) ;
Arravs.sort(persons) ;
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““Mengurutkan object Person

e QOutput program
» Program melempar ClassCastException

Exception in thread "main" java.lawng. ClassCastException: Person cantiot be cast to java. lang. Comparabhle

at jawva.util_ Arrays wmergelort (Arrays. java:lldd)

at Java.util. Arrayvs.sortlldrrays. java: 10790

at. TestPerzon.main(TestPerson. java: 23]
Jawa PResult: 1
BUILD SUCCESSFUL (total time: 0 seconds)
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™  Menggunakan Interface
java.lang.Comparable

Dengan mengimplementasikan interface Comparable pada sebuah
class, menyebabkan object-object tersebut bisa dibandingkan
(comparable).

Interface ini mempunyai sebuah method, compareTo() yang
menentukan bagaimana cara membandingkan antara dua object
dari class tersebut.

Bentuk methodnya:
public int compareTo(Object 0)

Mehod compareTo() menerima Object, sehingga kita bisa
memasukkan sembarang object, tapi harus mempunyai tipe yang
sama. Kalau object yang kita masukkan adalah object yang berbeda
maka melempar java.lang.ClassCastException
Return value dari method compareTo()
— 0 jika dua object yang dibandingkan sama.
— Bilangan positif, jika object 1 lebih besar dibandingkan dengan object 2
— Bilangan negatif, jika object 1 lebih kecil dibandingkan dengan object 2
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™  Menggunakan Interface
java.lang.Comparable

Bagaimana caranya supaya bisa menggunakan Array.sort()

Pada class Person implementasikan interface Comparable, berarti
harus mengimplementasikan method compareTo(). Isilah method ini
dengan tujuan untuk membandingkan object dari class Person
berdasarkan umur.

Jangan lupa untuk mengcasting object menjadi object dari class
Person terlebih dahulu.

public int compareTo (Obhject anotherPerson) throws ClassCastException |
if (! {anotherPerson instanceof Person))
Lhrow new ClassCastException| 1
int anotherPersonlge = [ (Person) anotherPerson) .getlige()
return this.age - anotherPersonlbge;
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@]~  Menggunakan Interface
java.lang.Comparable

clazzs Person implements Comparable |
priwvate 3tring firstlName:
private Itring lastHame:
private int age:

public 3tring getFirstHame (] |
return firstMName:

public wvoid setFirstHame (3tring firstlame) 1
this.firstlame = firstlame;

public String getLastHame ()
return lastMName:

public woid setLastHame (3tring lastlame) |
thizs. lastMName = lastName:
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Pemrograman Lanjut

™  Menggunakan Interface

java.lang.Comparable

public int getBge()] 1
return age;

public wvoid setBge(int age) |

thiz.age = age:;

public int compareTo (Chiject anotherPerson)

throws ClassCastException {

if [![{anotherPerson instanceof Person))

throw new ClassCastException(™i FPerson object expected. ™)
int anotherPersonbdge = [ [(Person) anotherPerson) .gethge () ;
return this.age - anotherPersonlboge;
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Pemrograman Lanjut

péckage comwparabhle.ex0l;

©

alleithe”

import java.util.Arrays: ClaSS TeSting

public class Testing |

public static wvoid main(3tring[] args) |

Perszon[] persons =

persons[0]
persons[0]
persons[0]
persons[0]

persons[1]
persons[1]
person=s[1]
persons[1]

persons[2]
persons[2]
persons[2]
persons[2]

persons[3]
persons[3]
persons[3]
persons[3]

new Personl[4];
= new Personl():

BetFirstName (FTElvi=)
SetlastName [ "Coodyear ™) ;
.Setblge (5G] ;

= new Personl():

SetFirstName ("Stanley™)
SetlastName ("Clark™) ;

Sethge (8 ;

= new Personl);

SetFirstName [("Jans"") ;
SetlastName [(TGratfft)
Sethge (16] ;

= new Personl):

SetFirstName [ "Hancy ™) ;
SetlastName [ "Goodyear ™)
Sethge (69) ;
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Pemrograman Lanjut

Class Testing

System. cut.println("Natural Order'™):

for (int i=0; i<d4: i44+) |

Person persoh = persons[i]:

String lastMNaumme = person.getLastNamel() ;

String firstMName = person.getFirstMName ()

int age = person.getlige () :

oystem. cut.printlnilastNamwe + ", " + firstlame + . Lge:™ + age) !

Lrrays.sort(persons) ;

Svstem. cut.printlni) ;
Jvatem. okt.println("Sorted by age™) ;

for (int i=0; i-<4; i4++) |

Ferson persoh = persons[i]:

String lastMNatme = person.getlLastMNamme () !

String firstMNawtme = person.getFirstMamme () !

int age = persohn.odetlhoge (] :

Svstem. cut.println(lastName + ", " + firstMName + . Lge:™ + age);
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Class Testing

e Output program

Natural Order

Goodyear, Elwvis. Age:fbe
Clark, Stanley. Age: 2
Fraff, Jane. Age:ld
Foodyear, Nancy. Age gl

corted by age

Clark, Stanley. Age: 2
Craff, Jane. Age:lc
Coodyear, Elwvis. Age:fc
Goodyear, Nanhcoy. Age:gl

EUILD STCCESSFUL (total time:
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Pemrograman Lanjut

“Menggunakan class Comparator

Dengan mengimplementasikan interface Comparable kita hanya
bisa menentukan satu cara saja untuk membandingkan object-
object dari class Person, untuk contoh sebelumnya, yang kita
bandingkan berdasarkan umur.

Bagaimana jika object-object dari class Person diurutkan
berdasarkan umur, nama awal dan nama akhir? Berarti object-
object tersebut dibandingkan berdasarkan umur, nama awal dan
nama akhir.

Kita masih memerlukan dua cara lagi untuk membandingkan object-
object dari class Person. Kita perlu dua comparator.

Untuk membuat comparator, buat class yang mengimplementasikan
interface java.util. Comparator, dan method compare().

public Int compare(Object ol, Object 02)

Return value dari method compare()
— 0 jika dua object yang dibandingkan sama.
— Bilangan positif, jika object 1 lebih besar dibandingkan dengan object 2
— Bilangan neqatif, jika object 1 lebih kecil dibandingkan dengan object 2
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Pemrograman Lanjut
TS
“Menggunakan class Comparator

Membuat comparator berdasarkan firstname. Jika firstName antara object 1
dengan object 2 tidak sama, maka yang dibandingkan adalah firstName,
tetapi jilka sama maka yang dibandingkan adalah lastName

package comparable.ex0Z;

[l import java.util.Comparator:

public class FirstHameComparator implements Comwparator o

i-] public int compare (Chiect person, Chiject anotherPerson) |
Gtring lastMNamwel = [ (Person) person) .getlastName () . tolUpperCase(] !
String firstMNamel = ([ [(Per=son) perszson) .getFirstName () .tolUpperCase() ;
SJtring lastMNames = [ [(Person)l anotherPerson) .getlastlame () . tolppercase ()
String firstMName: = ((Ferson) anotherPerson) .getFirstlame () .tolUpperCase () :
if (! (firstNamel.equals(firstlNameZ)] ) )

return firstMNamel.compareTo (firstMames) !

elae
return lastMNamwel.compareTo [ lastMNamez2)
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“Menggunakan class Comparator

« Membuat comparator berdasarkan lastname. Jika lastName antara object 1
dengan object 2 tidak sama, maka yang dibandingkan adalah lastName,
tetapi jika sama maka yang dibandingkan adalah firstName

package comparabhle.ex0:Z;
import Jjava.utlil.Comparator:

public class LastHameComparator implements Comparator |
public int compare [(Chiject person, Chject anotherPerson) |

String lastMNamel = [ [(FPerson) person) .getlLastMame () .toUpperCase () :

SJtring firstNamel = [ [(Person) person) .getFirstName () .tolUpperiase () :

SJtring lastMamezZ = [ (Person] anotherPerson) .getlastMame () .tolUpperCase (]
SJtring firstNamezZ = [ [(Person) anotherPerson) .getFirstMNamwe () .tolUppercCase () :
if (! [lastlamel.equals [ lastiaaneZ) ) )

return lastMNamel.compareTo(lastNames) ;
el=e
return firstiNamel.comwpareTolfirstHName) ;
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e package comparable.ex0d;
IS _ | |
Institut import Jjava.utlil.Arrays:

public olass Testing |
public static void mairni(3tring[] args) |

Ferson[] persons = new Personl[4]:

persons[0]
persons[0]
persons[0]
persons[0]

persons[1]
persons[1]
persons[1]
persons[1]

persons[2]
persons[2]
persons[2]
persons[2]

persons[3]
persons[3]
persons[3]
persons[3]

= new Personi):

SetFirstName ("Elvis™) ;
SetlLastName ("Goodyear™) ;
Setbhge(50)

= new Perzonil:

SetFirstMName ("Stanley™) ;
SetlastName ("Clark™) ;
.Setlige (8);

= new Personi):

.ZetFirstMName ("Jans") ;
BetlLastName [("Gratt™) ;
Zethoge (16]) ;

= new Personl):

SetFirstMame [ "Hancy™) ;
SetlLastName ("Coodyear ™)
Sethge (69) ;
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@EE}!WM

System. out.println("Natural Order™);
for (int 1 = 0; i < 4; i++)
Person person = persons[i]:

mtring lastlame = person.dgetlLastiame () ;

string firstMame = person.getFirstlamel) ;

int age = person.getloge () :

aystem. ort.printlnilastNamwe + ", " + firstMNawe 4+ . Lge: " + age) !
h
Arravs.sort(persons, new LastNameComparator()) !

avstem. out.printlni() ;
aystem.out.println("Sorted by last name™) ;

for (int i = 0; i < 4; i++) |
Person person = persons[i]:

String lastName = person.getlLastMName () ;

mtring firstMName = person.getFirstNaane ()

int age = person.getlgel):;

aystem. ort.printlnilastNamwe + ", " + firstMNawe 4+ . Lge: " + age) :;
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Arravyzs.sort (persons, new FirstMNameComparator ()] :
Svstem. out.printlni)
Svstem. out.println("Sorted by first name'™) :

for {int i = 0; i < 4; i++) |
Person person = persons[i]:

String lastlame = person.getlLastMaae ()

String firstlame = person.getFirstlame() !

int age = persohn.getlgel) !

Syvstem. cut.printlnilastName + ", " + firstlazune + .

Arrays.zsort (persons) ;
aystem. cut.printlni);
avstem. out.println("Sorted by age™);

for {int i = 0; i < 4; i++) |
Person person = persons[i]:

String lastlame = person.getlLastMaae ()

String firstlame = person.getFirstlame ()

int age = persohn.getlgel) !

Syvstem. cut.printlnilastName + ", " + firstlazune + .

D4 PENS-ITS
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“Menggunakan class Comparator

MNatural Order

Foodyear, Elwis. Age: Li
Clark, &tanley. Age: 2
Craff, Jane. Loge:li
Foodyear, Nancy. Age: gl

Sorted by last name
Clark, Stanley. Lge:8
Foodyear, Elwis. Age: Li
Foodyear, Nancy. Age:gl
Craff, Jane. Loge:li

Gorted by first name
Goodyear, Elwis. Age: E6
Fraff, Jane. Age:lc
Foodyear, Nancy. Age: &l
Clark, &tanley. Age: 2

Sorted by age

Clark, &tanley. Age: 2
Craff, Jane. Age:le
Foodyear, Elwis. Age: Li
Foodyear, Nancy. Age: &l
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@ “Menggabungkan Comparator pada
class Comparable
e Contoh sebelumnya masih memerlukan

beberapa class. Bagaimana kita

menggabungkan comparator dalam class
comparable ?
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Pemrograman Lanjut
T‘ rackage comparabhle.ex3;

import Java.util.Comparator:

Institu
Tekro

cony, PUB1lic olass Person implements Comparable |
private 3tring firstlame:
private 3tring lastllzmne;
private int age:

public String getFirstHame () |
return firstllame:

public wvoid setFirstHame (String firstName)] 1
this.firstlName = firstllame;

public String getLastHame () !
return lastlame:

public wvoid setLasztHame (2tring lastName) |
thizs. lastMame = lastName:

public int getige ()
return age;

public void setlge (int age) |
this.age = age:
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enggabungkan Comparator pada class
Comparable

pukblic int compareTo (Chiject anotherPerzon) throws ClassCastException |

if [![{anotherPer=son instanceof Person) )

throw new ClassCastException| 1
int anotherPersonbge = [ [(Person) anotherPerson) .gethoge () !
return this.age - anotherPersonige:

public static Comparator LasitNamelomparator = new Camparator ()] |
public int compare (Obhject person, COhject anotherPerson) 1
String lastNamwmel = [ [(Person)l person) .getlastlame () .talpperCazse () :
SJtring firstNawel = [ [(Person)l persohn) .getFirstlame () .tolUpperCase () :
String lastNamezZ = [ [(Person) anotherPerzon) .getlLastNawmwe () .tolUppercCase () ;
String firstNamwezZ = [ [(Person) anotherPerson) .getFirstName () .tolUppercase() ;

if [(!'[lastNamel.edquals(lastNamed) ) )

return lastNawel.compareTo | lastMNameZ) ;
else

return firstMNamel.compareTo (firstiNamez) ;!
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Vienggabungkan Comparator pada
class Comparable

pubilic static Comparator FirstNamelompardator = new Comparator(] |
public int compare (Ohject person, Chiject anotherFerson) |
String lastMasunel = [ (Person) person) .getlastiame () .tolUppercCase () ;s
String firstMamel = [ (Person) person) .getFirstlame () . tolUpperCase (] !
String lastMaune:z = [ (Ferson) anotherPerson) .getlastlame () .tolUpperCase|()
String firstMNames = [ [(Perszon) anotherFPerson) .getFirstlName () .tolUppercase () !
if (!'[firstHamel.equalsifirstMNaanes) ) )

return firstMamel.compareTo(firstNamez)
else
return lastMNamel.compareTo [ lastiamed) ;
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(@] Menggabungkan Comparator pada
class Comparable

o Setelah digabungkan untuk mengurutkan
data berdasarkan lasthname dengan cara

Arrays.sort(persons,
Person.LastNameComparator);

e untuk mengurutkan data berdasarkan

firsthame dengan cara:

= Arrays.sort(persons,
Person.LastNameComparator);
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